Exertional compartment syndrome of the forearm is rare. However, it should be considered in cases of a painful forearm during motorcycle racing. Pressure measurements of all compartments during exercises that simulate the actions of racing confirm the diagnosis. An exertional electromyography may be useful to reveal a nerve compression associated with the compartment syndrome. Fasciotomy of the affected compartments allows relief of symptoms and return to previous activities in all cases.
C hronic exertional compartment syndrome of the lower limbs is well known. Chronic compartment syndrome of the forearm is rare, however, with fewer than 15 cases published to our knowledge. [1] [2] [3] [4] [5] [6] [7] We present a case history of two patients with chronic compartment syndrome of the forearms.
CASE REPORT 1
A 28 year old professional motorcycle racer complained of pain in the right forearm lasting for several months. This pain only occurred during racing, and was progressively making this activity more difficult. Physical examination showed symmetrical functioning of the superficial and deep flexor compartments of the forearm. There was no sign of nerve compression. Forearm muscles were weak after 15 minutes of handgrip exercises that simulated the movements of racing. A diagnosis of chronic compartment syndrome was evoked.
Nerve conduction velocity was normal. Forearm compartmental pressures were measured with and without muscular activity, by a slit catheter (Howmedica, Mahway, NJ, USA ). Given the results (table 1) , compartment syndrome of the palmar compartment was diagnosed.
A fasciotomy of the superficial and deep compartments was performed. The patient returned to his normal activities seven weeks after the operation without any discomfort. Twenty two months later, he presented with the same symptoms in the left forearm. The compartment pressures of the affected forearm were measured before and after exercise (table 1). The deep and superficial compartments were surgically decompressed. As with the right forearm, he returned to competition without any pain or weakness of his forearm.
CASE REPORT 2
A 25 year old motorcycle racer presented with circumferential pain in the right forearm and weakness of grip during racing. Physical examination failed to reveal any loss of motor or sensibility, and there was no sign of vascular problems. No symptoms of forearm muscle tendinitis were present. Exertional nerve conduction velocities were normal. Forearm compartment pressures were measured before and after grip exercises (table 1). The diagnosis of chronic exertional compartment syndrome of the right forearm was confirmed, and the anterior compartments were surgically decompressed. Three months after fasciotomy, the patient returned to his previous level of activity symptom free.
DISCUSSION
The anatomical conditions of chronic compartment syndrome in the lower limb have been well described in the literature. 3 In the forearm, the volar and dorsal compartments are interconnected, unlike the leg compartments. Several anatomical structures, however, limit the dorsal and volar compartments. 3 The interosseous membrane, the ulna, and the radius separate the volar and dorsal compartments. The anti-brachial fascia limits anteriorly the volar compartment and posteriorly the dorsal compartment.
The thick aponeurosis of the flexor digitorum profundus separates one superficial and one deep volar compartment. The median and ulnar nerves are placed respectively laterally and medially on the flexor digitorum profundus aponeurosis. However, interconnections between the superficial and deep volar compartments are not sufficient to prevent a large increase in pressure during continuous contraction of the flexor muscles. Therefore chronic compartment syndrome may occur in motorcycle racing activities in which flexor muscle contraction is continuous to control the brake lever and keep the motor bike on the road. 1 The diagnosis of compartment syndrome of the forearm muscles is confirmed by the measurement of forearm compartmental pressure. All compartments (superficial and deep volar compartments and dorsal compartments) must be measured. 6 For the volar compartments, the catheter is introduced into the proximal third of the forearm on the middle line. 8 The catheter is inserted at an angle of 30°to the medial side and superficially to measure the superficial compartment. Then, it is gently introduced in the same direction to measure the deep compartment. These measurements must be performed before and during exercises that simulate the actions used in racing and then after 15 and 30 minutes of rest. 1 However, it is difficult to decide on a normal value of intracompartmental pressure during exercise. This value Therefore the diagnosis of compartment syndrome may be evoked if the pressure under maximal contraction is high and principally if there is a slow return to the baseline level.
Other examinations have been described to obtain the diagnosis of compartment syndrome. Amendola et al 9 demonstrated the potential value of magnetic resonance imaging in the diagnosis of compartment syndrome with changes in compartments after exercise, in T1 weighted images. However, the importance of pressure level and the return to baseline pressure cannot be evaluated with magnetic resonance imaging. Therefore, it is not currently used for routine analysis of exertional compartment syndrome. Thallium-201 singlephoton emission tomography imaging has been performed to confirm the diagnosis of chronic compartment syndrome, suggesting the role of a perfusion deficit in the affected compartment. 10 However, for Trease et al 11 , this method does not contribute to the diagnosis of exertional compartment syndrome.
Several diagnoses have to be considered in the case of pain of the forearm during exercise. Clinical examination may eliminate common tendinitis of the forearm muscles and brachial artery compression. 12 Nerve compression (median nerve, anterior interosseous nerve, or ulnar nerve) may simulate and be associated with compartment syndrome.
2 Therefore exertional electromyography must be performed to eliminate nerve compression. As for pressure measurement, nerve conduction must be evaluated before, during, and after the period of stress. Nerve conduction velocity less than 50 m/s is considered slow and may indicate a surgical release of the affected nerve. 4 The treatment for exertional compartment syndrome in the forearm is fasciotomy of all affected compartments. This treatment has been successful in all publications, [1] [2] [3] [4] [5] [6] [7] and no recurrences have been described. Therefore fasciotomy is sufficient in forearm compartments, in contrast with leg compartments, in which fasciectomy may be necessary. 13 The technique of volar fasciotomy has been described by Henry cited by Allen and Barnes 1 : with an anterior approach, an incision of anti-brachial fascia and flexor digitorum superficialis aponeurosis is performed. Then, flexor digitorum superficialis is retracted laterally, the ulnar artery and nerve are gently placed on the medial side, and the median nerve on the lateral side, and the flexor digitorum profundus aponeurosis is incised. Finally, nerve decompression may be useful if the exertional electromyography shows a slow nerve conduction velocity. The diagnosis of chronic exertional compartment syndrome of the forearm flexor muscles is difficult indeed. Although the diagnosis can be suspected clinically, unfortunately, at the current time it cannot be established without relying on results from intracompartmental pressures. Therein remain further difficulties. The diagnosis must be either inferred from limited data in isolated case reports dealing with compartment syndromes of the upper limb or extrapolated from criteria proposed for those of the leg. 1 In this regard, values for normals need to be established, 2 3 and abnormal values need to be defined, including pressures before exercise (resting baseline), during exercise (for example, mean muscle, maximal muscle contraction, and muscle relaxation pressures), and after exercise (such as one minute and five minute pressures, and time to normalisation). Postoperative values can also be compared with preoperative ones and contrasted with contralateral values (although both bilateral symptomatic compartment syndromes and subclinical elevated pressures may occur).
This report of two patients with chronic exertional compartment syndrome in the forearm is important for several reasons. It provides further information on the causes-that is, repetitive, often continuous, resisted activities-and potentially at risk avocations-for example, motor cycle racers. 4 In addition, it serves as a gentle reminder to clinicians to suspect this diagnosis in patients with episodic,
Take home message
Chronic exertional compartment syndrome of the forearm is rare. Clinical examination, pressure measurement, and electromyography confirm the diagnosis. Treatment consists of fasciotomy of the affected compartments which allows return to previous activities.
